Studies on the mechanism of natural killer cell-mediated cytotoxicity. VII. functional comparison of human natural killer cytotoxic factors with recombinant lymphotoxin and tumor necrosis factor.
The present study was undertaken to evaluate the possible contribution of other cytokines to the lytic activity of NKCF-containing supernatants. We compared some of the functional properties of human NKCF and purified recombinant human rLT and rTNF. It was found that the target cell specificity of rLT was quite different from NKCF in that rLT was neither species specific nor NK specific. Furthermore, antibodies against rLT did not affect the lytic activity of NKCF. These results demonstrate that LT does not significantly contribute to the lytic activity mediated by NKCF. The target specificity of rTNF was found to be related to that of NKCF with the exception of one NK-resistant cell line that was lysed by rTNF in a 20-hr 51Cr-release assay. However, rTNF was not toxic to any of the target cells tested as assessed by trypan blue exclusion in a 20-hr assay unless the targets were labeled with 51Cr. In contrast, NKCF did kill target cells as detected by trypan blue exclusion that were not labeled with 51Cr. Further analysis of this mechanistic difference in the lytic activity of rTNF and NKCF revealed that rTNF in combination with either cycloheximide or mitomycin C but not IFN-gamma could lyse unlabeled U937 target cells. In addition, pretreatment of U937 target cells with nonradioactive Na2CrO4 at concentrations equivalent to that used to 51Cr-labeled cells resulted in their susceptibility to lysis by rTNF as assessed by trypan blue exclusion. These findings suggest that lysis of several susceptible target cells in 20 hr by rTNF requires the presence of additional agents that may be sublethally toxic and/or inhibitory to macromolecular synthesis. Antibody inhibition studies revealed that anti-TNF mediated from partial to complete inhibition of lysis of U937 by unfractionated supernatants containing NKCF. However, fractionation of such supernatants on chromatofocusing columns yielded two distinct peaks of activity eluting in the pH range of 5 to 6 and 7 to 8. Anti-TNF could inhibit the acidic form of NKCF but not the neutral form. It is concluded that NKCF activity is mediated in part by TNF or an antigenically related molecule as well as some other distinct factor(s). The lack of consistent inhibition of NK CMC by anti-TNF suggests that TNF alone is not sufficient to mediate NK activity, or else it is inaccessible to the added antibody.